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(57) ABSTRACT 
An apparatus for preserving and transporting fresh or frozen 
products, particularly for thermally insulated containers, 
includes at least one heat accumulator associated with a 
respective inner wall of a container. The apparatus further 
includes a plurality of longitudinally extended heat accumu 
lation modules, each one having an enclosure that delimits a 
cavity adapted to contain a heat accumulation liquid. The 
cavity accommodates a heat exchanger that can be supplied 
with a heat transfer fluid. 
The heat accumulation modules are mutually connected 
mechanically and thermally, and in that the enclosure has a 
first wall that faces the inner face of the container and has a 
substantially flat surface. The modules also include a second 
wall opposite the first wall and being directed towards the 
internal compartment of the container, having an at least 
partially ribbed surface. 
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APPARATUS FOR PRESERVING AND 
TRANSPORTING FRESHOR FROZEN 
PRODUCTS, PARTICULARLY FOR 

THERMALLY INSULATED CONTAINERS OR 
THE LIKE 

TECHNICAL FIELD 

0001. The present disclosure relates to an apparatus for 
preserving and transporting fresh or frozen products, particu 
larly for thermally insulated containers or the like. 

BACKGROUND 

0002 The transport in containers of perishable goods, in 
particular of foods, requires the maintenance oftemperatures 
in accordance with the ATP rules and in particular with Class 
A, for products designated “fresh', with temperatures that, in 
relation to the type and mode of transport or distribution, are 
comprised between 0°C. and +4°C. or between 0°C. and +7° 
C., and with Class C, with temperatures below -18°C., for 
products designated "frozen'. Containers of perishable goods 
are typically means that require high standards of preserva 
tion of the goods they contain, ensuring autonomous thermal 
preservation without intermediate recharging for periods as 
long as 30 days. 
0003. In particular, containers can be divided into two 
main categories, on the basis of the inner length/inner height 
ratio of the container, and a distinction is made between 
containers in which such ratio is greater than 1.5 or smaller 
than 1.5. 
0004 Containers with an inner length/inner height ratio 
greater than 1.5 can be used for preservation and transport of 
perishable goods: 

0005 up to 5-7 days mainly for short sea, intermodal, 
and off-shore transport (hereinafter “short sea'); 

0006 up to 12-15 days for multimodal transport, river 
navigation, and Small and medium coastal navigation 
(hereinafter “mid sea'); 

0007 up to 30 days for deep sea transport (hereinafter 
“deep sea'). 

0008 Containers with an inner length/inner height ratio of 
up to 1.5 are instead used for the preservation and transport of 
perishable goods over short and medium distances, and par 
ticularly for off-shore, on-shore, intermodal and road trans 
port, as well as in “short sea shipping. 
0009. In conventional containers for perishable goods, 
maintenance of a controlled temperature regime is achieved 
either by way of the application of heat accumulation sys 
tems, or by way of the use of electromechanical refrigeration 
systems which are powered electrically or by Diesel genera 
tOrS. 

0010 Both of the aforementioned technologies are not 
devoid of drawbacks, however. 
0011 Conventional heat accumulation systems have sev 
eral unresolved technical problems, which are described 
below. 
0012 a) Heat accumulation systems comprise box-like 
modules containing a heat accumulation liquid that is subject 
to Volumetric dilation owing to the phase transition of the 
liquid. In the box-like modules there are volumes that are not 
filled with liquid, which contain a vacuum and are used as an 
expansion chamber. If the container is not perfectly leveled, 
then the outflow at one end of the heat accumulation liquid 
will result in the total filling of a part of the module where 
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dilation with no possibility of expansion during freezing of 
the liquid will cause destructive levels of pressure. Further 
more the presence at one end of tubular connections with 
limited exchange Surface leads to the formation of significant 
pockets of liquid which subsequently freeze with further 
localized formation of destructive levels of pressure and the 
breakage within a short time of the box-like modules. 
0013 b) The limited heat exchange capacities of conven 
tional heat accumulation systems involve the necessity of 
covering, in order to obtain the necessary exchange Surfaces, 
most of the walls with the abovementioned box-like modules, 
with consequent increase in the costs and tare weight of the 
container. Covering the floor is of particularly critical impor 
tance, since it is subject to major stresses. Furthermore the 
limited heat exchange capacities must be compensated with 
higher-powered systems, with consequent increase in losses 
of charge and thus in energy consumption. 
0014 c) The arrangement of the box-like modules of con 
ventional heat accumulation systems is thermally discontinu 
ous, in particular in the upper corners of the container which 
are exposed to Solar radiation and where the principal thermal 
bridges are located. This results in significant thermal flows 
with consequent thermal loads that have to be absorbed by the 
internal part of the heat accumulation system. 
0015 d) The thermal load inside the container is not uni 
form but is concentrated on the roof by way of the solar 
radiation, the thermal flows deriving from the lack of thermal 
continuity, and the metabolic heat of the fruit and vegetable 
products preserved inside the container. Such non-uniformity 
results in a reduction in autonomy, an increase in the tare 
weight and in transport costs. 
0016 e) The box-like modules in conventional heat accu 
mulation systems are hung from the ceiling of the container 
by way of polyurethane panels, which, under the effect of the 
weight of the heat accumulation modules, the vibrations, and 
the episodes of acceleration experienced during the transport 
and handling of the container, tend to become detached, ren 
dering the container unusable. 
0017 f) The box-like modules, made of aluminum, do not 
allow the use of saline solutions for the heat accumulation 
liquid, since they are not compatible with aluminum and in 
any case they are unstable over time. 
0018 g) It is currently not possible to use conventional 
accumulation systems in containers for perishable products 
belonging to Class C, but these are used for Class A product 
only, where the thermal loads are significantly lower. 
0019 h) An intrinsic characteristic of all means of trans 
port, in particular for medium and long trips where many 
pallets are loaded by way of mechanical means, is the diffi 
culty of sanitization and the introduction of significant bac 
terial loads during loading, with consequent exponential 
growth thereof, as well as the formation of Botrytis and other 
mildews, as well as the difficulty of generating and maintain 
ing a modified atmosphere that minimizes the metabolism of 
the products after loading in the container. 
0020 Conventional technology based on refrigeration 
apparatuses depends on a continuous electric or Diesel-elec 
tric power Supply with mains power in ports, on board ship, 
and aggregated Diesel generators on lorries for road stages, 
and it has the drawbacks described below. 
0021 a) The refrigeration assembly is generally installed 
at one end of the container which can be over 13 m in length 
with an internal cross-section of 4.8 m, completely filled 
with products, where the available cross-sections for the cir 
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culation of air for the delivery are very small and require high 
air circulation speeds, greater than 12 mSec. The interaction 
between the high air circulation speed and the Small cross 
sections available have the following drawbacks: 

0022 high losses of charge with associated high 
absorptions of energy; 

0023 an increase in the coefficient of deterioration of 
the preserved products, and an increase in desiccation, 
even with high relative humidity and optimal tempera 
ture; 

0024 the formation of ice and the necessity of frequent 
defrosting; 

0025 the high speed of the air in contact with the walls, 
ceiling and upper corners brings an increase in the ther 
mal flow between the environment and the container 
interior, in particular at the thermal bridges, doors etc.; 

0026 b) The refrigeration assemblies require a significant 
maintenance cost, not least because maintenance operations 
can be carried out only by specialist technicians in special 
purpose service centers. 
0027 c) The refrigeration assemblies are not adapted for 
use on rail transport, on ships without mains sockets, in par 
ticular for river navigation and Small and medium coastal 
navigation, on lorries without Diesel generators, for post 
harvest refrigeration, and in all cases where energy is not 
continuously available. 
0028 d) The refrigeration apparatuses do not make it pos 
sible to conform to the requirements for the optimal preser 
vation of fresh products, i.e. absence of ventilation, humidity 
over 95% and temperature constantly at optimal values. 
0029 e) The refrigeration capacity is limited to the main 
tenance of products only, and does not make it possible to 
carry out the post-harvest refrigeration of products. 
0030 f) The use of conventional refrigeration systems is 
not permitted for the provisioning of off-shore oil platforms 
and for transit in very long tunnels, where the use is required 
of intrinsically safe electrical systems and therefore it is nec 
essary to use complex procedures that require shutdown on 
approach, adjacent to platforms and in tunnels, with conse 
quent interruption of refrigeration and increase in running 
COStS. 

SUMMARY 

0031. The disclosure provides an apparatus for preserving 
and transporting fresh or frozen products, particularly for 
thermally insulated containers or the like, that solves the 
above technical problem, eliminates the drawbacks and over 
comes the limitations of the known art. 
0032. Within this aim, the present disclosure provides an 
apparatus for preserving and transporting fresh or frozen 
products which is capable of maintaining the temperature for 
the period of thermal autonomy without using energy after the 
thermal charging and thus the possibility of traveling without 
an electric connection or power Supply of any type. 
0033. The disclosure also provides an apparatus for main 
taining the overall energy consumption considerably lower 
than in the solutions of the known art. 
0034. The disclosure further provides an apparatus for 
ensuring the maintenance of the optimal conditions for the 
preservation of fresh food products, including: 

0035 constant temperature with average hourly fluc 
tuation of less than 0.1° C.; 

0036) relative humidity greater than 95%; 
0037 absence of ventilation. 
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0038. As such, the disclosure provides an apparatus for 
preserving and transporting fresh or frozen products, particu 
larly for thermally insulated containers or the like, compris 
ing at least one heat accumulator associated with a respective 
inner wall of a container, and comprising a plurality of lon 
gitudinally extended heat accumulation modules, each one of 
said modules comprising an enclosure that delimits a cavity 
adapted to contain a heat accumulation liquid, said cavity 
accommodating a heat exchanger that can be Supplied with a 
heat transfer fluid. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0039. Further characteristics and advantages of the disclo 
sure will become better apparent from the detailed descrip 
tion of a preferred, but not exclusive, embodiment of an 
apparatus for preserving and transporting fresh or frozen 
products, particularly for thermally insulated containers or 
the like, which is illustrated by way of non-limiting example 
with the aid of the accompanying drawings wherein: 
0040 FIG. 1 is a schematic front elevation view of an 
embodiment of an apparatus for preserving and transporting 
fresh or frozen products, according to the disclosure, installed 
in a container, in which the thermal flows are shown; 
0041 FIG. 2 is a sectional front view of the apparatus in 
FIG. 1, taken across the central portion of the container; 
0042 FIG. 3 is a sectional front view of the apparatus in 
FIG. 1, taken across the end portion of the container; 
0043 FIG. 4 is an enlargement of a portion of the appara 
tus in FIG. 1, taken at an upper corner of the container; 
0044 FIG. 5 is an enlargement of a portion of the appara 
tus in FIG. 4; 
0045 FIG. 6 is a plan view of a first variation of the 
apparatus in FIG. 1, installed in a container, 
0046 FIG. 7 is a plan view of a second variation of the 
apparatus in FIG. 1, installed in a container, 
0047 FIG. 8 is a plan view of a third variation of the 
apparatus in FIG. 1, installed in a container, 
0048 FIG. 9 is a sectional view of a first type of heat 
accumulation module of the apparatus in FIG. 1; 
0049 FIG. 10 is a sectional view of a second type of heat 
accumulation module of the apparatus in FIG. 1; and 
0050 FIG. 11 is a schematic front elevation view of a 
fourth variation of the apparatus in FIG. 1, according to the 
disclosure, installed in a container, in which there is a mov 
able anti-dripping and anti-irradiation protection. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0051. With reference to the figures, the apparatus for pre 
serving and transporting fresh or frozen products, particularly 
for thermally insulated containers or the like, generally des 
ignated by the reference numeral 1, comprises at least one 
heat accumulator 30, 32, 34, 36 which is associated with a 
respective inner wall 50, 52, 54 of a container 7. Each heat 
accumulator 30, 32, 34, 36 comprises a plurality of longitu 
dinally extended heat accumulation modules 90, 92.94, each 
one of which comprises an enclosure 11 that delimits a cavity 
21 that is adapted to contain a heat accumulation liquid. The 
cavity 21 accommodates a heat exchanger 19 that can be 
supplied with a heat transfer fluid. 
0.052 According to the disclosure, the heat accumulation 
modules 90, 92,94 are mutually connected mechanically and 
thermally. The enclosure 11 furthermore has a first wall 13 
that faces the inner face 50, 52, 54 of the container 7 and has 
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a substantially flat surface and a second wall 15 that is oppo 
site with respect to the first wall 13, is directed toward the 
internal compartment 17 of the container 7, and has an at least 
partially ribbed surface. 
0053 Advantageously, as illustrated in particular in FIGS. 
9 and 10, the heat exchanger 19 comprises two ducts 190,192 
that are ribbed internally and externally, are extended longi 
tudinally within the enclosure 11 and are connected, proxi 
mate to the back end 110 of the enclosure 11, by a curved 
connector 194. The head end 112 of the enclosure 11 advan 
tageously comprises hydraulic connectors to the aforemen 
tioned two ducts 190, 192. 
0054 Furthermore, the enclosure 11 can comprise, on the 
back end 110, a hole with venting valve 114 for the release of 
the oxygen that is released by the heat accumulation liquid. 
On the head end 112, there can be a hole with a screw stopper 
116 for filling with the heat accumulation liquid. 
0055. Each heat accumulator 30, 32, 34, 36 advanta 
geously covers substantially the entire Surface of the inner 
wall 50, 52, 54 of the container 7, with which it is associated, 
thus creating a distributed thermal filter on the inner wall 50. 
52, 54. This makes it possible to limit the heat to be absorbed 
internally to only the heat dissipated by the products and by 
the flow originating from the surfaces where the aforemen 
tioned thermal filter is not applied. 
0056. In particular, as shown in FIGS. 1 to 3, the apparatus 
1 comprises a heat accumulator 30 that is associated with the 
ceiling 50 of the internal compartment 17 of the container 7, 
and two heat accumulators 32 which are associated respec 
tively with the side walls 52 of the internal compartment 17. 
0057 The ceiling-mounted heat accumulator 30 rests on 
the two wall-mounted heat accumulators 32 and is connected 
mechanically and thermally to each one of the two wall 
mounted heat accumulators 32 by way of the interposition of 
plates 25 that are welded to the ceiling-mounted heat accu 
mulator 30 and respectively to each one of the two wall 
mounted heat accumulators 32. The apparatus 1 thus consti 
tutes a monolithic structure that cooperates structurally with 
the structure of the container 7, in conformance with the 
applicable regulations on maritime, rail and road transport 
conditions, as well as on movement in port and rail terminals. 
Furthermore the thermal connection between the ceiling 
mounted heat accumulator 30 and the wall-mounted heat 
accumulators 32, by way of welding the plates 25, creates a 
continuous thermal filter that is distributed on the ceiling 50 
and side walls 52 and which absorbs the heat entering from 
the walls and from the roof of the container 7, but also from 
the corner edges, which constitute a major source of thermal 
flow. 
0058. Furthermore, as illustrated in the apparatus 1 shown 
in FIGS. 1 to 3, each heat accumulator 30, 32 is associated 
with the respective inner wall 50, 52 so that the longitudinal 
direction of extension of the heat accumulation modules 90, 
92 of each heat accumulator 30, 32 is horizontal. 
0059. The apparatus 1 shown in FIGS. 1 to 3 is particularly 
adapted to be installed in containers 7 of the midsea and deep 
sea type. 
0060. The heat accumulation modules 90,92 are further 
more advantageously sealed off from each other so that dam 
age to one module leads to the leaking of the heat accumula 
tion liquid from that module only. 
0061 Advantageously the modules 90, 92 are welded 
together so as to constitute a monolithic structure that is 
structurally strong and capable of Supporting its own weight 
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and the episodes of acceleration owing to transport and move 
ment. The modules 90.92 are also welded together so as to 
constitute a thermally monolithic structure where the tem 
peratures of the individual modules are mutually uniform. In 
particular, as illustrated in FIG. 4, the enclosure 11 of each 
module 90, 92 has side walls 120 that are contoured so that 
each enclosure 11 mechanically interlocks with the adjacent 
modules. 

0062. In the variations of the apparatus 1 illustrated in 
FIGS. 6, 7 and 8, the heat accumulators 34, 36 are associated 
with the respective inner wall 50, 52 so that the longitudinal 
direction of extension of the heat accumulation modules 94 is 
substantially vertical. Such variations are particularly 
adapted for containers 7 that are used in offshore, onshore, 
intermodal and road transport, as well as in short sea shipping. 
0063. In particular in the variation of the apparatus 1 
shown in FIG. 6, there is a single heat accumulator 34 asso 
ciated with the back wall 54 of the container 7. In the variation 
of the apparatus 1 shown in FIG.7, there is a heat accumulator 
34 that is associated with the back wall 54 and there are two 
heat accumulators 36 that are associated with the side walls 
52. In the variation of the apparatus 1 shown in FIG. 8, there 
are only two heat accumulators 36 which are associated with 
the side walls 5. In such variations there is no ceiling-mounted 
heat accumulator. 
0064 Advantageously, the apparatus 1 can also comprise 
the presence of only one heat accumulator 30 which is asso 
ciated with the ceiling 50 of the container 7. 
0065 Advantageously, as illustrated in particular in FIGS. 
9 and 10, the enclosure 11 contains a filling material 27 that is 
adapted to absorb the dilation of the heat accumulation liquid 
in the phase transition from liquid to Solid. 
0.066 Advantageously the curved connector 194 is 
embedded in such filling material 27. 
0067. Such filling material 27 is preferably of the type of 
closed-cell expanded polyethylene, and has an overall Vol 
ume of approximately 10% of the volume of the heat accu 
mulation liquid that the dilation has to absorb. In particular in 
the modules 90,92 that are arranged horizontally, the filling 
material 27 is distributed at the upper wall 13 of each enclo 
sure 11 and at the back end 110 opposite the head end 112 
where the injection of the heat transfer fluid is performed, 
where the thickness must be equal to the outer radius, 
increased by 10%, of the curve that defines the curved con 
nector 194, for connection between the two ducts 190,192 of 
the thermal exchanger 19. The presence of the aforemen 
tioned filling material 27 prevents the formation at the back 
end 110 of inclusions of heat accumulation liquid in the liquid 
phase, the Subsequent freezing of which, delayed by the lim 
ited exchange Surface of the curve proper and by the heating 
caused by the contact with the internal environment of the 
container 7, causes destructive levels of pressure owing to the 
sealing effect of the other, completely frozen liquid which 
does not allow escape routes to the liquid contained in the 
back end 110. 

0068. The heat accumulation liquid has advantageously a 
volume of substantially 100% of the free volume inside the 
enclosure 11, net of the filling material 27. This makes it 
possible to ensure that during the thermal charging the 
increase in Volume of the heat accumulation liquid caused by 
the phase transition is uniformly distributed along all the heat 
accumulation module 90,92, 94 and that thus the heat accu 
mulation liquid cannot move predominantly to one end or the 
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other therefore preventing expansion during freezing, with 
consequent destructive levels of pressure. 
0069. In the heat accumulators 34, 36 the modules 94 of 
which are arranged vertically, where the presence of the fill 
ing material 27 is not envisaged, the heat accumulation liquid 
advantageously occupies a volume of 85-92% of the free 
internal volume of the enclosure 11. Furthermore, a layer of 
reflective material 40 can be interposed between the first wall 
13 directed toward the inner face 50, 52, 54 of the container 7 
and the inner face 50, 52, 54 proper. Such layer of reflective 
material 40 can be of the Kapton type or equivalent. In fact a 
flat and reflective surface minimizes the absorption of heat 
from the outside. Preferably, as shown in FIGS. 4 and5, a first 
layer of thermally insulating material 41, the layer of reflec 
tive material 40, and a second layer of thermally insulating 
material 42 are interposed respectively between the first wall 
13 directed toward the inner face 50, 52, 54 of the container 7 
and the inner face 50, 52, 54 proper. The layer of thermally 
insulating material 41, 42 can be made of material of the 
elastic expanded type. 
0070. Each of the modules 90,92,94 of a heat accumulator 
30, 32, 34, 36 is advantageously connected in parallel to the 
other modules 90, 92, 94 of that same heat accumulator 30, 
32, 34, 36 by way of a delivery manifold 60 that is sized 
internally so as to pre-equalize the flow-rate of the heat trans 
fer fluid in each one of the heat exchangers 19, and by way of 
a return manifold 62 that is sized internally so as to post 
equalize the flow-rate of the heat transfer fluid in each one of 
the heat exchangers 19. 
(0071. The delivery manifold 60 and the return manifold 62 
are advantageously divided into three sub-modules where the 
available cross-section for the passage of the heat transfer 
fluid is such that the feeding of all the heat exchangers 19 is 
done with uniform pressure. In particular the three sub-mod 
ules of the delivery manifold 60 can have an available cross 
section that is progressively decreasing, contrary to the three 
sub-modules of the return manifold 62, the available cross 
section of which can be progressively increasing. In order to 
prevent preferential flow to the last module, at the ends of the 
delivery manifold 60 it is possible to have a dead stub pipe of 
length greater than or equal to the center distance between the 
thermal exchangers 19. 
0072 The input and output direction of the heat transfer 
fluid respectively from the delivery manifold 60 and from the 
return manifold 62 is crossed, in order to obtain uniform 
losses of charge. 
0073. The purpose of having a crossed flow exchange 
between the heat transfer fluid (gas) in the liquid phase flow 
ing in and the heat transfer fluid (gas) in the gaseous phase 
flowing out is to: 

0074 supercool the gas in the liquid phase, which will 
be injected into the “heat exchangers': 

0075 cause the complete evaporation of the gas flowing 
out, thus preventing the return of liquid to the compres 
Sor, and consequent serious damage thereto; 

0076 increase the efficiency of the compressor, thanks 
to the rise in temperature of the return gas; 

0077 make it possible to reduce the heat insulation of 
the pipe carrying the gas flowing out, to the advantage of 
lower rigidity, Smaller size and lighter weights thereof; 

0078 prevent the formation of ice on the quick-fit cou 
plings, thus preventing problems when disconnecting: 

0079 prevent thermal dispersions owing to the return of 
cold gas. 
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0080 Advantageously there can also be at least one duct 
300, shown for simplicity in FIG. 2 only, for sanitization, 
which extends inside the container 7. 
I0081. Each heat accumulator 30, 32, 34, 36 can comprise 
a valve for modulating the flow of the heat transfer fluid, in 
order to maintain similar temperatures in the several different 
heat accumulators 30, 32,34,36that are comprised in a single 
apparatus 1, with respect to, for example, for the different heat 
accumulation capacity between ceiling-mounted heat accu 
mulators 30 or wall-mounted heat accumulators 32, as 
explained below. 
I0082 Each heat accumulator 30, 32, 34, 36 can comprise 
quick-coupling connectors for connection to thermal charg 
ing devices. 
I0083. In particular, in the apparatus 1, there can be a quick 
fit input coupling for the delivery of the heat transfer fluid 
which is distributed to the several heat accumulators 30, 32, 
34, 36 by way of a diffuser arranged on the back wall, the 
three exit cross-sections of which are provided with on-off 
Solenoid valves and are dimensioned and arranged so as to 
pre-equalize the circuits as a function of the amount of heat to 
be absorbed in order to obtain the complete and simultaneous 
freezing of the heat accumulation liquid in the several differ 
ent heat accumulators 30, 32, 34, 36 notwithstanding any 
difference in accumulation capacity. Furthermore, there can 
be a quick-fit coupling connected to a manifold that is 
arranged on the back wall for the outflow from the several 
heat accumulators 30, 32, 34, 36 the cross-sections of which 
are dimensioned and arranged so as to post-equalize the cir 
cuits as a function of the amount of heat to be absorbed in 
order to obtain the complete and simultaneous freezing of the 
heat accumulation liquid. 
I0084 Finally, there can also be a highly-insulated panel 
arranged on the back wall, for the mechanical protection of 
the system for the distribution and return of the heat transfer 
fluid and for the thermal protection of the charge, in order to 
prevent the low temperatures of the ducts during charging 
from damaging the products, if fresh products are being 
stored. 
I0085. The heat exchange surface/bulk surface ratio of the 
at least partially ribbed surface of the second wall 15 of each 
heat accumulator 30, 32,34, 36 can be comprised between 3:1 
and 6:1 depending on the thermal load required, i.e. on the 
size of the container 7 and on the conditions of transport. 
I0086. In particular, thermal equalizing is essential and its 
purpose is to: 
I0087 a) ensure the thermal charging in parallel with uni 
form temperatures, notwithstanding the different quantities 
of heat to be absorbed, so as to maintain constant tempera 
tures in the several different heat accumulators 30, 32, 34, 36 
that constitute an apparatus 1, so as to not to have localized 
Supercooling which would damage the fresh product; 
I0088 b) ensure the same thermal autonomy for compo 
nents that are exposed to thermal loads that differ greatly 
owing to the position of the heat accumulators 30, 32, 34, 36 
where the thermal load of the ceiling-mounted heat accumu 
lator 30 is due to the solar radiation on the roofandon the side 
corner edges of the container 7 and also due to the direct 
absorption of the heat originating from the food products. 
I0089. With regard to the foregoing, in the midsea and deep 
sea versions of the container 7, the apparatus 1 can comprise: 

0090 a ceiling-mounted heat accumulator 30, whose 
heat accumulation modules 90 have an effective width of 
approximately 170 mm, and whose exchange Surface is 
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constituted by ribs with heights of approximately 10 mm 
and a pitch of approximately 5 mm, with aheat exchange 
surface/bulk surface ratio of approximately 5:1; 

0091 two wall-mounted heat accumulators 32, whose 
modules 92 have an effective width of approximately 96 
mm, and whose exchange Surface is constituted by ribs 
with heights of approximately 5 mm and a pitch of 
approximately 5 mm, with a heat exchange Surface/bulk 
Surface ratio of approximately 3:1. 

0092. In the short sea version of the container 7, the appa 
ratus 1 can comprise only two wall-mounted heat accumula 
tors 32, whose accumulation modules have an effective width 
of approximately 89 mm, and whose exchange Surface is 
constituted by ribs with height of approximately 12 mm and 
a pitch of approximately 5 mm, with a heat exchange surface? 
bulk surface ratio of approximately 6:1. 
0093 Advantageously, the ceiling-mounted heat accumu 
lator 30 and the wall-mounted heat accumulator 32 can com 
prise a number of modules 90,92 that can vary from 10 to 12. 
0094. Depending on the class, A or C, to which the con 
tainer 7 belongs, the heat accumulation liquid can be selected 
from the following group: 

0.095 hydrogen peroxide at concentrations comprised 
between 1.5% and 5%; 

0096) hydrogen peroxide at concentrations comprised 
between 25% and 35%; 

0097 n-decane. In particular, in apparatuses 1 installed 
in Class A containers 7 it is preferable to use hydrogen 
peroxide in concentrations comprised between 1.5% 
and 3% for the ceiling-mounted heat accumulators 30 
and in concentrations between 2% and 4% for the wall 
mounted accumulators 32. Varying the percentage of 
oxygen in the hydrogen peroxide makes it possible to 
vary the Solid/liquid phase transition temperature 
thereof. 

0098. For Class C containers 7 it is preferable to use 
hydrogen peroxide at concentrations comprised between 
25% and 35%, which has a phase transition temperature 
comprised in the range between-25°C. and -32°C., or to use 
n-decane, which has a phase transition temperature Substan 
tially equal to -29.5°C. 
0099. The apparatus 1 can further comprise a system for 
compensating for outside temperatures that are not compat 
ible with fresh products. 
0100 If the temperature outside is lower than the tempera 
ture specified by the regulations applicable to fresh products 
and in particular Class A of the ATP Agreement, then the 
thermal charger can also be used to heat the heat accumula 
tion liquid to temperatures of up to 5°C., which will, using the 
sensible heat accumulated, maintain the desired temperature 
inside the container 7. 
0101 The apparatus 1 can further comprise an internal 
sanitization system. 
0102 The loading of pallets may be done under any con 
ditions, including in rural areas etc.; furthermore, loading is 
done by way of mechanical means that introduce significant 
bacterial loads which, in the presence of high humidity, can 
result in further developments. The internal sanitization sys 
tem comprises a system for producing and diffusing O which 
is blown in by way of a quick-fit coupling arranged beside the 
quick-fit couplings for the heat transfer fluid and is diffused 
by way of three adapted ducts that are advantageously 
arranged under the ceiling-mounted heat accumulator. The 
sanitization occurs during loading from empty and for the 
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entire duration of the loading, so as to preventively abate any 
and all bacterial residue and, after introduction of the prod 
ucts, it is repeated during the “pull down operation to bring 
the products to the optimal temperature for transport. 
0103) The apparatus 1 can further comprise a system for 
modifying the internal atmosphere, by way of which an air 
exchange is not required and the metabolism of the preserved 
products and the corresponding emission of ethylene is sig 
nificantly reduced, leading to the formation of a natural modi 
fied atmosphere that contributes to the optimal preservation 
of the products. The blowing-in system makes it possible 
from the beginning to form Such modified atmosphere, fur 
ther improving the quality of preservation of the products. 
The blowing-in occurs during the “pull down operation of 
the products and is conducted by the thermal charger by way 
of a quick-fit coupling that is arranged beside the quick-fit 
couplings of the heat transfer fluid, and is advantageously 
distributed by way of three ducts that are arranged under the 
ceiling-mounted heat accumulator. 
0104 FIG. 11 shows a further variation of the apparatus 1. 
According to Such variation, the apparatus 1 comprises an 
anti-dripping and anti-irradiation protection 200. Such pro 
tection 200 advantageously comprises two roll-up awnings 
201, which preferably can be accommodated in an adapted 
space defined in the insulation of the back wall 54. The roll-up 
awnings 201 are preferably made of a transpiring material, 
which has a microperforation that is adapted to allow the 
passage of air, but not of water. 
01.05 Advantageously, the protection 200 comprises three 
longitudinal guides 202, 203, 204, which slideably support 
the awnings 201. The central guide 203 is arranged at the 
ceiling-mounted heat accumulator 30, while the two lateral 
guides 202 and 203 are arranged at the wall-mounted heat 
accumulators 32. Advantageously, the central guide 203 is 
arranged higher than the two lateral guides 202 and 204, so 
that the awnings 201 are inclined with respect to the horizon 
tal plane of the container 7. Such inclination enables the 
condensed water to descend toward the lateral heat accumu 
lators 32, without wetting the products that are present in the 
compartment 17. Advantageously, each awning 201 is 
adapted to roll up, by way of a spring-driven system, on a 
roller that is arranged in a recess defined in the insulation of 
the back wall 54 of the container 7. 

0106 The protection 200 therefore has an anti-dripping 
function, for the condensation that forms on the ceiling, 
which is particularly advantageous for the products that are 
sensitive to water. 

0107 The protection 200 furthermore has an anti-irradia 
tion function for products that require preservation tempera 
tures that are higher than the temperatures that can be main 
tained using exchange by natural convection and direct 
irradiation with the ceiling-mounted heat accumulator 30. 
The interposition of a thermal barrier makes it possible to use 
the metabolic heat of fruit and vegetable products in order to 
raise the ambient temperature to the levels required by prod 
ucts that are susceptible of damage from cold. 
0108. In particular, the presence of the aforementioned 
protection 200 makes it possible to also transport tropical 
products. Such as bananas, papaya, and mango. 
0109. In practice it has been found that the apparatus for 
preserving and transporting fresh or frozen products, particu 
larly for thermally insulated containers or the like, according 
to the present disclosure, achieves the intended aim and 
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objects in that it makes it possible to optimize the conditions 
for preserving and transporting products in thermally insu 
lated containers. 
0110. Other advantages of the apparatus 1, according to 
the disclosure, include: 

0111 constituting a thermal filter distributed on the 
walls and corner edges of the container; 

0112 evening out the temperature inside the compart 
ment of the container, along the entire length thereof, 
without using forced means of ventilation; 

0113 generating natural convective motion that is 
capable of preventing the formation of hot spots; 

0114 having an overall exchange surface that is such as 
to enable the absorption of the overall heat by natural 
convection with a temperature delta of less than 3°C.; 

0115 controlling the internal temperature by way of the 
interaction between the phase transition temperature of 
the heat accumulation liquid, the outer exchange Surface 
of the heat accumulators, the inner exchange surface of 
the heat accumulators, and the arrangement thereof 
inside the container, 

0116 keeping the relative humidity to values of over 
90% without the assistance of humidifiers or the intro 
duction of external air. 

0117 The apparatus for preserving and transporting fresh 
or frozen products, particularly for thermally insulated con 
tainers or the like thus conceived, is Susceptible of numerous 
modifications and variations all of which are within the scope 
of the appended claims. 
0118 Moreover, all the details may be substituted by 
other, technically equivalent elements. 
0119. In practice the materials employed, provided they 
are compatible with the specific use, and the contingent 
dimensions and shapes, may be any according to require 
mentS. 

0120. The content of Italian patent application no. 
MI2013A000796, the priority of which is claimed in the 
present application, is incorporated as a reference. 

1-17. (canceled) 
18. An apparatus for preserving and transporting fresh or 

frozen products, comprising at least one heat accumulator 
associated with a respective inner wall of a container, and 
comprising a plurality of longitudinally extended heat accu 
mulation modules, each one of said modules comprising an 
enclosure that delimits a cavity adapted to contain a heat 
accumulation liquid, said cavity accommodating a heat 
exchanger that can be Supplied with a heat transfer fluid, 
wherein said heat accumulation modules are mutually con 
nected mechanically and thermally, and said enclosure has a 
first wall that faces said inner wall of said container and has a 
Substantially flat Surface and a second wall that is opposite 
with respect to said first wall, is directed toward the internal 
compartment of said container, and has an at least partially 
ribbed surface. 

19. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, wherein said heat 
exchanger comprises two ducts that are ribbed internally and 
externally, are extended longitudinally within said enclosure 
and are connected, proximate to a back end of said enclosure, 
by a curved connector, the head end of said enclosure com 
prising hydraulic connectors to said two ducts. 

20. The apparatus for preserving and transporting fresh or 
frozen products according to claim 19, wherein said enclo 
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Sure comprises, on said back end, a hole with a venting valve 
for the release of oxygen released by said heat accumulation 
liquid. 

21. The apparatus for preserving and transporting fresh or 
frozen products according to claim 19, wherein said enclo 
Sure comprises, on said head end, a hole with a screw stopper 
for filling with said heat accumulation liquid. 

22. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, wherein each heat 
accumulator covers substantially all the surface of the inner 
wall of said container with which it is associated, providing a 
thermal filter distributed on said internal wall. 

23. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, wherein said heat 
accumulator is associated with the respective inner wall so 
that the longitudinal direction of extension of said heat accu 
mulation modules of said heat accumulator is horizontal. 

24. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, wherein said heat 
accumulator is associated with the respective inner wall so 
that the longitudinal direction of extension of said heat accu 
mulation modules of said heat accumulator is vertical. 

25. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, comprising a heat 
accumulator associated with a ceiling of said internal com 
partment, and two heat accumulators associated respectively 
with lateral walls of said internal compartment, said ceiling 
mounted heat accumulator resting on said two wall-mounted 
heat accumulators and being connected mechanically and 
thermally to each one of said two wall-mounted heat accu 
mulators by way of the interposition of plates that are welded 
to said ceiling-mounted heat accumulator and respectively to 
each one of said two wall-mounted heat accumulators, said 
apparatus constituting a monolithic structure that cooperates 
structurally with the structure of said container. 

26. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, wherein said enclo 
Sure contains a filling material that is adapted to absorb the 
dilation of said heat accumulation liquid in the phase transi 
tion from liquid to solid. 

27. The apparatus for preserving and transporting fresh or 
frozen products, according to claim 26, wherein said filling 
material is of the type of closed-cell expanded polyethylene, 
said curved connector being embedded in said filling mate 
rial. 

28. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, wherein a layer of 
reflective material is interposed between said first wall that 
faces said inner wall of said container and said inner face. 

29. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, wherein a first layer of 
thermally insulating material, said layer of reflective material, 
and a second layer of thermally insulating material are inter 
posed respectively between said first wall that faces said inner 
wall of said container and said inner wall. 

30. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, wherein each one of 
said modules of a heat accumulator is connected in parallel to 
other modules of the same heat accumulator by means of a 
delivery manifold that is sized internally so as to pre-equalize 
the flow-rate of said heat transfer fluid in each one of said heat 
exchangers and by means of a return manifold that is sized 
internally so as to post-equalize the flow-rate of said heat 
transfer fluid in each one of said heat exchangers, the input 
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and output direction of said heat transfer fluid respectively 
from said delivery manifold and from said return manifold 
being crossed in order to obtain uniform losses of charge. 

31. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, wherein each heat 
accumulator comprises a valve for modulating the flow of 
said heat transfer fluid. 

32. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, wherein each heat 
accumulator comprises quick-coupling connectors for con 
nection to thermal charging devices. 

33. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, wherein a heat 
exchange Surface/bulk surface ratio of said at least partially 
ribbed surface of said second wall is comprised between 3:1 
and 6:1. 

34. The apparatus for preserving and transporting fresh or 
frozen products according to claim 18, wherein said heat 
accumulation liquid is selected from the group consisting of 

hydrogen peroxide at concentrations comprised between 
25% and 35%; 

hydrogen peroxide at concentrations comprised between 
1.5% and 5%; and 

n-decane. 
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